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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time nriay be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b), 

Status 

1)13 Responsive to communication(s) filed on 07 March 2005 . 
2a)n This action is FINAL. 2b)|3 This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G, 213. 

Disposition of Claims 

4) [3 Claim(s) 1-34 is/are pending in the application. 

4a) Of the above claim(s) 10-15.21 and 26-30 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) IEI C!aim(s) 1-9,16-18,22,31 and 33 is/are rejected. 

7) S Claim(s) 19,20,23-25,32 and 34 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 19 July 2001 is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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DETAILED ACTION 
Election/Restrictions 

1. Applicant's election without traverse of Species 1 (Figs. i-4b with 7a) in the reply filed on 07 
March 2005 is aclcnowledged. Applicant indicated that claims 1-9, 16, 17, 19-25, and 32-34 

correspond to Species 1. However, Examiner respectfully considers the following claims to also 
correspond to Species 1: 

Claim 18 - the limitation "wherein data is modulated onto the at least one optical carrier signal 
in quadrature" corresponds to the quadrature modulation in Fig. 1. 

Claim 31 - claim 31 is the parent claim of elected claim 32. 
Also, Examiner respectfully considers the following claims to not correspond to Species 1: 

Claim 21 - the limitation "data is imprinted onto information band centered at the source 
frequency" corresponds to Species 3-4 (Figs. 5-6). In Species 1 (Fig. 1), there is no data imprinted at the 
source frequency. 

Accordingly, Examiner treats claims 1-9, 16-20, 22-25, ai^d 31-34 on their merits in this 
Office Action. 

2. Claims 10-15, 21, and 26-30 are ^vithdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawTi to a nonelected invention, there being no allowable generic orlinldng claim. 
Election was made without traverse in the reply filed on 07 March 2005. 

Drawings 

3. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every feature of the 
invention specified in the claims. Therefore, the following limitations must be shown or the feature(s) 
canceled from the claim(s): 

In claim 3, "at least one phase shifter coupled to a data modulator, the at least one phase 
shifter modifying a phase of one of the pair of data signals modulating the first optical carrier signal, 
and one of the pair of data signals modulating the second optical carrier signal" (emphasis Examiner's, 
see discussion of this limitation under the section on 35 U.S.C. 112 below). 

No new matter should be entered. 
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4. The drawings are objected to as failing to comply with 37 CFR i.84(p)(4) because: 

In Fig. 1, reference character "SGi" has been used to designate both an RF signal generator in 
optical carrier generator 110 and an RF signal generator in optical carrier generator 150. "SGi" is used to 
label an RF signal generator in optical carrier generator 150 where "SG3" maybe intended. 

In Fig. 1, reference character "OS4" has been used to designate both an optical shifter in optical 
carrier generator 150 and an optical shifter in data modulator 160. 

In Fig. 1, reference character "DS7" has been used to designate both a data signal generator in 
data modulator 165 and a path from splitter S7. The "DS7" label for the path from splitter S7 appears to 
be unnecessary. 

5. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drav\ang should not be labeled as "amended." If a 
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessaiy, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets maybe 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the 
fihng date of an application must be labeled in tlie top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection to the 
drawings \vill not be held in abeyance. 

Claim Objections 

6. Claim 33 is objected to because of the following informalities: 

In claim 33, under the limitation beginning, "modulating second data," "a first polarization state" 
is used where - tlie first polarization state - may be intended (emphasis Examiner's). That is, "a first 
polarization state" w^as previously introduced under the limitation beginning, "modulating first data." 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
ai't to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of cariying out his invention. 

8. Claims 3-9 are rejected under 35 U.S.C. 112, first paragraph, as faihng to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention. 

In particular, notice the following limitation in claim 3 (claims 4-9 all depend on claim 3): 

"at least one phase shifter coupled to a data modulator, the at least one phase shifter 
modifying a phase of one of the pair of data signals modulating the first optical carrier signal, and one 
of the pair of data signals modulating the second optical carrier signal" (emphasis Examiner's). 

This phase shifter appears to correspond to optical shifter OS2, OS3, OS4, or OS5 in Fig. 1. Notice 
that each of OS2, OS3, OS4, and OS5 modifies a phase of an optical carrier signal. How^ever, the 
limitation of claims 3-9 above claims a phase shifter that modifies a phase of a data signal, which 
corresponds to the data signal output by data signal generators DSi or DS2. None of OS2, OS3, OS4, and 
OS5 modifies the phase of a data signal output by DSi or DS2. Moreover, these optical shifters (OS2, 
OS3, OS4, or OS5) operate on optical signals. The phase shifter of claims 3-9 operates on data signals, 
which are understood to be electrical signals in Fig. 1. As optical shifters are not generally known to 
operate on electrical signals, one skilled in the art would not be sufficiently enabled to make and/or use 
the invention of claims 3-9 without undue experimentation. Thus, the specification does not enable one 
skilled in the art to make and/or use the invention with this contested limitation of claims 3-9. 

Additionally, notice that each phase shifter in Fig. 1 (e.g., OS2, OS3, OS4, OS5) that corresponds 
to the phase shifter of claim 3 only modifies the phase of one signal. However, the limitation of claims 3- 
9 above claims a phase shifter that modifies the phase of more than one signal ("a phase of one of the 
pair of data signals modulating the first optical carrier signal, and one of the pair of data signals 
modulating the second optical carrier signal"). None of the phase shifters in Fig. 1 that corresponds to the 
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phase shifter of claims 3-9 modifies the phase of more than one signal. As Applicant provides no 
further disclosure about how one of the phase shifters of Fig. 1 modifies more than one data signal, one 
skilled in the art would not be sufficiently enabled to make and/or use the invention of claims 3-9 without 
undue experimentation. Thus, the specification does not enable one skilled in the art to make and/or use 
the invention with this contested limitation of claims 3-9. 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 8-9 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly ])oint out and distinctly claim the subject matter which applicant regards as the im^ention. 

In particular, notice the following Umitation in claim 8 (claim 9 depends on claim 8): 
"at least one optical combiner coupled to a source signal generator and at least one data 

modulator, the at least one optical combiner combining an optical data signal with a source frequency" 

(emphasis Examiner's). 

This combiner appears to correspond to combiner CMB4, CMB5, CMB9, or CMBio. Combiners 
generally combine signals with other signals. The combiner of the limitation above combines an 
optical data signal with a source frequency. A "frequency" is not a signal. It appears that "source signal 
with a source frequency" may be intended instead of simply "a source frequency." 

Claim Rejections - 35 USC §102 

11. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign countiy or in 
public use or on sale in this countiy, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention w^as described in (1) an application for patent, published under section 122(b), by 
anotlier filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and Avas published under Ai'ticle 
21(2) of such treaty in the English language. 

Hodgkinson et al. 

12. Claims 1-2, 16-17, and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hodgkinson et al. (U.S. Patent No. 5,107,358, hereinafter "Hodgkinson"). 

Regarding claim 1, Hodgkinson discloses: 

An optical data signal transmitter comprising: 

at least one optical carrier generator (optical source 16 in Fig. 4b), each generating an optical 
carrier signal having two side frequencies (fi and f2) derived from a source frequency (fi); 

at least one data modulator (modulator 52 after location B in Fig. 9) for modulating data onto the 
at least one optical carrier signal, creating at least one optical data signal including modulated data and 
ha\dng a first polarization state; and 

at least one polarization transformer (birefringent de\ace 51 in Fig. 9) for encoding a portion of 
the modulated data and a first of the two side frequencies of the at least one optical data signal wth a 
second polarization state, the second polarization state being orthogonal (col. 5, 1. 19-22) to the first 
polarization state. 

Regarding claim 2, Hodgkinson discloses: 

The optical data signal transmitter of claim 1, wherein the at least one data modulator (e.g., 
modulator 52 after location B in Fig. 9) modulates data onto information bands (modulating the carrier 
with frequency fi results in one DSB-SC information band, modulating the carrier Avith frequency f2 
results in another DSB-SC information band), each information band centered at one of the tvvo side 
frequencies (one band is centered at f 1, another band is centered at f2) of the at least one optical carrier 
signal respectively. 

Regarding claims 16-17, claims 16 and 17 are method claims that introduce hmitations that 
correspond to the limitations introduced by apparatus claims 1 and 2, respectively. Therefore, the recited 
means in apparatus claims 1-2 read on the corresponding steps in method claims 16-17. 
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Regarding claim 31, claim 31 is a system daim that corresponds largely to the apparatus claim 
1. Therefore, the recited means in apparatus claim 1 read on the corresponding means in system claim 31. 
Claim 31 also includes limitations absent from claim 1. Hodgkinson also discloses these Hmitations: 

an optical fiber (abstract) for carrying the optical data signal; and 

an optical receiver (Fig. 6 or 7) for receiving the optical data signal. 

Yee et al. 

13. Claim 33 is rejected under 35 U.S.C. 102(e) as being anticipated by Yee et al. (U.S. Patent 
Applicant Publication No. US 2002/0097469 Ai, hereinafter "Yee"). 
Regarding claim 33, Yee discloses: 

A method for enhancing data capacity in optical data communication, comprising the steps of: 
modulating first data (data of optical transmitter i6ioAin Fig. 16) onto a first optical earner (e.g., 
1669A) onto a data band (e.g., i666A(U)) occupying a data frequency range (e.g., range occupied by 
i666A(U) and i666B(L)), the first optical carrier including a first side frequency (e.g., frequency of 1669A 
or i664A(U)) separated from the frequency range of the data band, resulting in a first modulated carrier 
haxdng a first polarization state; 

modulating second data (data of optical transmitter 1610B) onto a second optical carrier (e.g., 
1669B) onto a data band (e.g., i666B(L)) occupying the data frequency range, the second optical carrier 
including a second side frequency (e.g., frequency of 1669B or i664B(L)) separated from the data 
frequency range of the data band in a direction opposite (e.g., the frequencies of 1669A and i664A(lJ) and 
the frequencies of 1669B and i664B(L) are opposite sides of the data frequency range) from the first side 
frequency, resulting in a second modulated carrier having a first polarization state (not shovm, but a 
polarization controller 1715 can generally handle a variety of input polarizations, including the first 
polarization state); 

changing the polarization state of the second modulated carrier to a second polarization state 
orthogonal to the first polarization state (paragraph [0124]); 
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combining (optical combiner 1614) the first modulated carrier with the second modulated carrier 
into a combined carrier; 

optically transmitting the conibined carrier (transmission across fiber 120); 
recei vi ng the transmitted carrier (receiver subsystem 1604); and 

extracting the first data (e.g., receiver 16306) having the first polarization state from the second 
data (e.g., receiver 1630C) having the second polarization state. 

Claim RejectioJis - 35 USC §103 

14. The following is a quotation of 35 U.S.C. 103(a) whicli forms the basis for all ob\dousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person ha\ing ordinaiy skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owTied at the time any inventions covered therein were made absent any e\ddence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly ovvTied at the time a later invention was made in order for the 
examiner to consider the applicabilit}^ of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) prior 
art under 35 U.S.C. 103(a). 

Hodgkinson et al. 

16. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hodgkinson. 
Regarding claim 18, Hodgkinson does not expressly disclose: 

The method of claim 17, wherein data is modulated onto the at least one optical carrier signal in 
quadrature. 

However, modulating data onto an optical cariier signal in quadrature is extremely well known in 
the art. Examples include QAM, QPSK, DQPSK. At the time the invention was made, it would have been 
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ob\dous to one of ordinary skill in the art to employ quadrature modulation in the method of Hodgkiason. 
One of ordinary skill in the art would have been motivated to do this since modulating in quadrature is 
conventionally employed to increase transmission data rates. 

Yee et al. 

17. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yee. 
Regarding claim 22, Yee discloses: 
An optical receiver, comprising: 

an optical splitter (splitter 2533 in Fig. 21) for splitting an incoming optical data signal into a first 
optical data sub-signal and a second optical data sub-signal, 

the incoming optical data signal (composite optical signal 1690 in Fig, 16) ijicluding a first side 
carrier frequency (i664A(U) in Fig. 16, 2564A in Fig. 21) having a first polarization state, a second side 
carrier frequency (i664B(L) in Fig. 16, 2564B in Fig. 21) having a second polarization state, and a central 
information band (band between i664A(U) and i664B(L) in Fig. 16, band between 2564A and 2564B in 
Fig. 21), the central information band including first data (i666A(lJ) in Fig. 16, 2566Ain Fig. 21) ha\ing 
the first polarization state and second data (i666B(L) in Fig. 16, 2566B in Fig. 2i) having the second 
polarization state; and 

a frequency differentiator (filters 2534A-B in Fig. 21), the differentiator acting on the first and 
second side carrier frequencies differently, enabUng the first side carrier frequency and the first data to be 
separated from the second side carrier frequency and the second data. 

Yee does not expressly disclose: 

each of the sub-signals including the first side carrier frequency (i664A(U) in Fig. 16, 2564A 
in Fig. 21) having the first polarization state, the second side carrier frequency (i664B(L) in Fig. 16, 2564B 
in Fig. 21) having the second polarization state, and the central information band (band between 
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i664A(lJ) and i664B(L) in Fig. 16, band beUveen 2564A and 2564B in Fig. 21), the central information 
band including first data (i666A(U) in Fig. 16, 2566Ain Fig. 21) ha\ang the first polarization state and 
second data (i666B(L) in Fig. 16, 2566B in Fig. 21) having the second polarization state. 

Rather, Yee is silent on the exact spectral contents of each of the sub-signals output by the optical 
splitter 2533 in Fig. 21. The exact spectral contents of each of the sub-signals depend on the type of 
optical splitter employed. 

On one hand, at the time the invention was made, one could consider optical splitter 2533 to be a 
normal passive optical splitter. Such is the default understanding when a drawing is labeled, "splitter," as 
in Fig. 21. In this case, each of the sub-signals would have the same spectral contents as the input signal 
to the splitter, thus l eading on the "each of the sub-signals including..." limitation of claim 22 above. 

On the other hand, in \dew of the polarizing beam splitter module 1633 in Fig. 16, similarly 
labeled, "splitter," one could consider optical splitter 2533 to be a polarizing beam splitter module. In this 
case, each of the sub-signals would not have the same spectral contents as the input signal to the 
polarizing beam sphtter. 

In either case, at the time the invention was made, it would have been ob\dous to one of ordinar>^ 
skill in the ait to employ a normal passive optical splitter as splitter 2533 in Fig. 21. One of ordinar>' skill 
in the art would have been motivated to do this since a normal passive optical splitter is generally known 
to be cheaper and simpler than other types of optical splitters. Even in the case that splitter 2533 is a 
polarizing beam splitter, replacing it with a normal passive optical splitter would not substantially change 
the fundamental function of optical splitter 2532 in Fig. 21, to separate optical signals 2592A and 2592B 
from each other. 

Allowable Subject Matter 
18. Claims 19-20, 23-25, 32, and 34 are objected to as being dependent upon a rejected base 
claim, but would be allowable if revwitten in independent form including all of the limitations of the base 
claim and any inten^ening claims. 
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Conclusion 



19. The prior ait made of record and not relied upon is considered pertinent to applicant's disclosure. 
Logan, Jr. '309 and Logan, Jr. '651 are cited to show some transmitters that each comprise an optical 
carrier generator that generates an optical carrier signal having two side frequencies derived from a 
source frequency and that also each comprise a data modulator for modulating data onto the optical 
carrier signal. O'Reilly et al. from Electronics Letters and O'Reilly et al. from lEE Proceedings-J are cited 
to show some transmitters that each comprise an optical carrier generator that generates an optical 
carrier signal having two side frequencies derived from a source frequency, that also each comprise a data 
modulator for modulating data onto the optical carrier signal, and that also each comprise a mach- 
Zehnder interferometer. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Da\id S. Kim whose telephone number is 571-272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If at1:empts to reach the examiner by telephone are unsuccessful, tlie examiner's supervisor, Jason 
Chan can be reached on 571-272-3022. The fax phone number for the organization where this application 
or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application maybe obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published appHcations may be obtained 
fi'om either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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